Metastatic Neuroblastoma in a Dog
R. G. HELMAN, L. G. ADAMS, C. L. HALL, and W. K. READ Neuroblastomas are rare neoplasms arising from primitive neuroepithelial cells that show differentiation toward post-mitotic neuroblasts. The neoplasm is reported to occur in dogs [ 1, 2,7, 11, 131, cattle [4, 6, 71, sheep [6] , chickens [ 121, and man [9] . Primary sites include the adrenal medulla and sympathetic ganglia (peripheral neuroblastoma) [ 101. Although metastasis is said to be common in peripheral neuroblastomas, there are few reports documenting this in the veterinary literature.
A 4-year-old male Springer Spaniel dog developed Horner's syndrome during the nine months before admittance to the Small Animal Clinic at Texas A&M University's College of Veterinary Medicine. An enlargement was found in the right retropharyngeal region; angiograms showed a vascular bed in the area of enlargement. Most of the mass was removed surgically and examined histologically. The dog recovered from surgery without complication, but was killed because of the persistent Horner's syndrome.
Necropsy showed a firm, nodular elongated 2 X 3 x 5-cm mass ventral to the body of the third cervical vertebra and extending cranially along the lateral aspect of the longus c d i muscle in the right retropharyngeal area. The mass was lateral to the trachea and larynx; it extended rostrally into the soft palate adjacent to the right atlantal lymph node and enveloped the right trigeminal nerve. The mass expanded locally into the adjacent skeletal muscle and fascia. On cut surface, the mass was mottled gray-white to pale with many red foci. The only other significant gross lesion was a 0.5-cm raised, spherical, firm nodule on the cranial pole of the left kidney. On cut surface, the nodule extended to the inner renal cortex and was mottled gray-red. A similar but smaller nodule was in the cortex adjacent to the cortical mass.
Tissues for histologic examination were collected, fixed in buffered 10% formalin and embedded in paraffin, and 5-pm sections were cut and stained with hematoxylin and eosin (HE). Tissue specimens for electron microscopy were taken from formalin-futed tissue, washed with a phosphate buffer, and post-fixed in 1% osmium tetroxide for one hour. The samples were dehydrated in graded ethanols and embedded in an epon-araldite resin. Thin sections were cut with a glass knife and stained with 2% aqueous uranyl acetate, then lead citrate.
The retropharyngeal mass had diffuse sheets and bands of closely-packed hyperchromatic cells arranged into larger lobules by fibrous connective tissue trabeculae ( fig. 1 ). The cells had a round to elongate, hyperchromatic nucleus, a prominent nucleolus, and a small amount of cytoplasm ( fig. 2 ) that often formed tapering processes, giving the cell a pyramidal shape. Throughout the mass, neoplastic cells were grouped around small blood vessels, with delicate, fibrillar processes radiating toward the vessel wall, forming pseudorosettes ( fig. 3) . Random large, well-differentiated neurons were present in the neoplastic tissue and in the loose fibrous connective tissue capsule. Foci of hemorrhage and necrosis with thrombosis of medium-sized arteries and veins were prominent, with the larger thrombi frequently canalized.
The two focal nodules in the left renal cortex consisted of invading and proliferating neoplastic cells with morphology similar to that of cells in the retropharyngeal neoplasm. Pseudorosettes were not frequent, but mitotic activity was greater than in the retropharyngeal neoplasm. Neoplastic cells invaded and displaced the normal renal cortex and there were multiple foci of hemorrhage in the neoplasm. There was no histologic evidence of metastasis from the primary site to regional lymph nodes.
Electron microscopy of formalin-fixed tissues showed masses of filamentous structures approximately 12 nm in diameter and dense core vesicles in the cytoplasm of neoplastic cells ( fig. 4, 5) . These structures were compatible with the descriptions of neurofilaments and neurosecretory granules respectively 181. The presence of these structures suggested that the neoplastic cells are of neuronal origin and that the proliferating mass was a neuroblastoma [9] . The scattered, large, well-differentiated neurons in the neoplasm probably represented sequestration of normal neurons or differentiated neurons in the proliferating mass. The origin of the neoplasm, therefore, was probably the cranial cervical ganglion.
Because dogs have no middle cervical ganglion, the cranial cervical ganglion is the rostra1 termination of the paravertebral chain and contains cell bodies of postganglionic sympathetic neurons [3] . These neurons are a source of sympathetic innervation for structures of the head and cranial cervical region. Classically, lesions of the sympathetic division of the autonomic nervous system produce Horner's syndrome, the symptoms of which are miosis, ptosis, and enophthalmos in the ipsilateral eye. Various lesions may produce the clinical appearance of Horner's syndrome according to the location of sympathetic ganglia throughout the body of the dog. Neoplasms of the anterior mediastinum, sympathetic ganglia, or hypothalamus, cervical cord lesions, and neck injuries involving the cranial cervical ganglia are reported to have produced Horner's syndrome [5] .
In this case a neuroblastoma of the cranial cervical ganglion produced Horner's syndrome, and the primary neoplastic mass metastasized to the kidney. 
